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The article describes the important role played by Central Asia, especially Uzbekistan, in
the history of medieval Islamic mathematics. It deals with the history of the manuscript and 
book collections of the Bukhara library and outlines the relevant research work on this 
subject that has been written in Russian by scholars of the former Soviet Union. © 1993 
Academic Press, Inc. 
Der Aufsatz beschreibt die wichtige Rolle, die Zentralasien, i sbesondere Uzbekistan, fiir 
die Geschichte der mittelalterlichen islamischen Mathematik gespielt hat. Er behandelt die 
Geschichte der Handschriften- und Biichersammlungen d r Bibliothek in Bukhara und um- 
reiBt die bisher geleistete, auf Russisch verfaBte Forschungsarbeit von Autoren der friiheren 
Sowjetunion. © 1993 Academic Press. Inc. 
L'article dOcrit le rOle important d l'Asie centrale, n particulier de l'OuzbOkistan, dans 
l'histoire des math6matiques mOdiOvales islamiques, I1 traite de I'histoire de la collection des 
manuscrits etdes livres de la bibliothOqae d  Boukhara et fait un tour d'horizon des recher- 
ches faitesjusqu'h aujourd'hui par des auteurs russes de l'ancienne U.R.S.S. © 1993 Academic 
Press, Inc. 
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By now, it has been firmly established that medieval scientists of the Near and 
Middle East made a substantial contribution to the development of the mathemati- 
cal sciences. A major tribute here should be paid to representatives of the peoples 
of Central Asia (Uzbekistan, Tadjikistan, Turkmenistan, Kirgizstan). 
The names of the medieval scientists born in this part of Asia whose works have 
left a notable trace in the history of mathematics comprise a fairly long list that 
includes Mu.hammad ibn M0sft al-Khw~rizmi, A.hmad ibn Mu.hammad al- 
Farghani, and .Habash al-Hfmib al-Marwazi (8th-9th centuries), the distinguished 
philosopher AbO Na.sr Muh.ammad al-Far~bi (873-950), the great encyclopedists 
Ibn Stuff (980-1037) and Abfl Ray .h~n al-Bir0ni (973-1048), the mathematician d 
astronomer al-Khujandi (10th century), and the founder of the celebrated 15th- 
century Samarkand Observatory, Ulughbek (1394-1449), and the members of his 
school. 
Recent decades have witnessed numerous publications of translations of Arabic 
and Persian mathematical treatises, as well as general studies, scientific biogra- 
phies, etc. Among the active contributors to these efforts have been historians of 
mathematics from Uzbekistan. The general conception of the evolution of medie- 
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val mathematics in the Near and Middle East, and in particular in Central Asia, 
has been continually enriched by the accumulation of information obtained from 
the study of manuscript source materials which had previously remained uninves- 
tigated. 
In Uzbekistan, the intensive study of the history of the mathematical sciences 
was initiated in the prewar period when archaeologists and astronomers pro- 
ceeded to explore the ruins of the Ulughbek Observatory in Samarkand and 
subsequently to analyse the works of this Observatory [Kary-Niyazov 1950; 
Arends 1965; Sirazhdinov 1979; Leonov 1960]. 
By now, major results have already been achieved in the disclosure, study, and 
publication in Russian and Uzbek of previously unknown or insufficiently studied 
mathematical texts. Special attention has been given to the popularization of the 
mathematical heritage of the scientists who lived in Central Asia. Among the 
works that have been published are those of AbG Rayh. fm al-B[rQni, including his 
famous "QanGn a-Mas'fadi", which has appeared in Russian and Uzbek [Beruni 
1957-1987]. In commemoration f the millennium of this scientist's birth, numer- 
ous publications devoted to his life and endeavors in various areas of the exact 
sciences were brought out in 1973 [Beruni 1973; Bulgakov 1972; Sirazhdinov & 
Matvievskaya 1978]. The millennium of Ibn Szn~'s birth was celebrated on an 
equally wide scale in 1980 [Sirazhdinov 1981; ibn Sina 1981] as was the 1200th 
jubilee of al-Khw~rizmi's birth in 1983 [al-Khoresmi 1983a, 1983b, Sirazhdinov & 
Matvievskaya 1983]. The works of Ibn 'Irftq [Matvievskaya & Tllashev 1983] and 
Bah~ ad-Din al-C,~mili [Matvievskaya et al. 1992] have also been published in 
Russian translation. 
To a considerable extent, this research as been based on the study of medieval 
manuscripts kept in the libraries of Uzbekistan. These sources have made it 
possible to clear up a number of questions pertaining to the history of mathematics 
in Central Asia; in particular, the question of the general evel of mathematical 
education in various epochs [Matvievskaya 1962, 1968, 1990]. 
However, many related questions till remain to be answered. For instance, 
there are practically no data that would enable us to judge the general evel of 
mathematical knowledge in Central Asia in the 13th and 14th centuries. Very little 
is known about the scientists of this period. Very few of their names are on 
record, and there is only very scant information about their works. 
Substantial problems are posed by our conceptions of the modern period of the 
history of mathematics and astronomy in Central Asia. It is known that the level 
of scientific development dropped sharply during the 17th through the 19th centu- 
ries due to unfavorable political and economic hanges. Nevertheless, it is vital to 
give an objective appraisal of the level of achievement based on the study of 
factual data. This calls for attention, in particular, to the insufficient state of 
investigations of manuals and textbooks which reflect the level of mathematical 
education in the states of Central Asia in various periods of history. 
Answers to these and many other questions can only result from a detailed 
study of the original works of scientists of the past. Luckily, researchers have 
good sources available, the number of extant ancient manuscripts written in Cen- 
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tral Asia being fairly substantial. A considerable portion of these manuscripts are 
to be found in the Institute of Oriental Studies of the Academy of Sciences of the 
Republic of Uzbekistan, whose manuscript holdings arose from various older 
manuscript collections [Sirazhdinov 1972, 1977, 1978, 1983]. 
Many cities of Central Asia were famous in medieval times for their libraries 
and manuscript book collections. Of these, reference should be made to Bukhara 
and Samarkand--two major centers of education, culture, and science where 
many training centers with rich book collections were concentrated. Large li- 
braries were also owned by rulers and dignitaries, who readily became patrons of 
the arts and sciences, collecting works by famous poets and scientists. Works by 
medieval Oriental historians mention the wealth of the libraries of Samarkand as 
well as those of Bukhara, Merv, and Gurgandj. 
For instance, the famous geographer YhqQt (1179-1229) gave an enthusiastic 
account of the twelve libraries of Merv, where he had worked for three years. One 
of them, he wrote, could boast of 12,000 volumes. Medieval authors described the 
enormous library of Urgench as having no equal "either before or afterward." 
In the 10th century particularly great renown was enjoyed by the Samanid 
library in Bukhara. Its description has survived in the autobiography of Ibn S~n~t: 
"I entered ahouse with many rooms. In each room I saw chests with books which 
lay on top of each other. In one room I saw Arabic books and books of poetry, in 
another books on fiqh, etc. Each room contained books by ancient authors corre- 
sponding to what I needed. I saw books whose titles were not even known to 
people. I had never seen a similar book collection either before or afterwards. I 
read these books, derived benefit from them, and realized the significance of each 
man to his science" [Bartold 1965, 54]. In the opinion of V. V. Bartold [1971, 157] 
the Bukhara library could rival the Shiraz library, set up at the palace of CAd. ud ad- 
Daula, a ruler of the Buwayhid Dynasty, and described by al-Maqdisi, a well- 
known geographer of the late 10th century. 
In the later period, Bukhara remained a cultural and scientific enter marked by 
a high appreciation for books and the skill of manuscript copiers, large libraries, 
and a flourishing book trade. A relevant indicator was the creation in the early 
15th century of a library for public use, whose founder, Shekh Muhammad Parsa 
(died in 1419), collected a multitude of manuscripts ofwidely varying content and 
great value. In the opinion of A. A. Semenov, many books were acquired by the 
library's first owner during his trips to Mecca and Medina [Semenov 1957]. 
Among these were several valuable mathematical manuscripts. 
A number of new libraries made their appearance in Bukhara in the 16th 
century. In this period well-known masters of book craft--calligraphers, miniatu- 
rists, and binders--worked here. Later, in spite of destructive wars and the 
general stagnancy of social life, the cultural level of the Bukharan population re- 
mained relatively high. In 1843 the renowned Russian orientalist, N. Khanykov 
(1822-1878), one of the few Europeans to visit Bukhara in the early 19th cen- 
tury, wrote that "as regards the number of training centers and literate people, 
it should hold first place among the states of Central Asia" [Khanykov 1843, 
206]. 
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These literary interests have persisted in Bukhara. In the 19th century, the city 
retained this tradition through its book bazaars and well-stocked libraries. Most of 
the books kept in the Bukhara public libraries, and especially those in the libraries 
of the madrasahs and palaces, deal with theological and legal subjects. At the 
same time, however, these libraries also collected many works on subjects uch 
as history, literature, logic, grammar, rhetoric, medicine, mathematics, and 
astronomy. 
Although the Bukharan population always included many book lovers, the fate 
of the libraries frequently depended on the whims of various individuals. For 
instance, A. A. Semenov reported that in the second half of the 19th century, 
under the influence of a supreme justice who feared the harmful influence of books 
on the minds of the populace, the emir ordered that all the libraries of the Bukhara 
madrasahs should be turned over to the treasury. As a result, the majority of these 
books ended up in warehouses, where they were neither read nor handled with 
care. 
Privately owned manuscript collections also frequently fared badly. A. A. Se- 
menov writes: "The private collections of prerevolutionary Central Asia generally 
suffered a sad fate. When such a bibliophile died his entire estate was divided, 
according to the ShariCa, into appropriate portions which went to his heirs and 
heiresses. No care was taken to preserve the integrity of a multivolume manu- 
script. Thus, in such cases, different volumes fell into different hands. If the 
manuscript collection was dissolved, it was taken to the bazaar and sold to book- 
sellers or even sold for a pittance to bookbinders to be used as binder's board" 
[Semenov 1957, 914]. 
The wealth of manuscripts in Central Asia, and particularly in Bukhara, at- 
tracted the attention of orientalists even before the revolution. In 1915 the Russian 
Academy of Sciences organized a special expedition, led by V. A. Ivanov. After 
surveying the local book market and the waqf libraries of the Bukhara madrasahs, 
Ivanov purchased 1,057 manuscript volumes in Arabic, Persian, and Turkish. 
These form the Bukhara Collection of the Manuscript Fund of the Institute of 
Oriental Studies of the Russian Academy of Sciences in St. Petersburg. 
Following the establishment of the Soviet regime, requisite measures were 
adopted to preserve libraries in Central Asia and to socialize private manuscript 
collections by turning them over to state institutions. After 1933, in accordance 
with a decision of the Government of Uzbekistan "On the Unification of Republi- 
can Manuscript Holdings," these collections were gradually transferred to the 
Oriental Department of the State Public Library of the Uzbek SSR in Tashkent, 
which was declared the central repository for manuscripts. Here went the collec- 
tions of the Research Institute in Samarkand, the Bukhara Central Library, the 
Library of the Khiva Khans, and manuscripts purchased from private individuals, 
including the collection of the well-known scholar of Central Asian culture and 
science, V. D. Vyatkin (1869-1932), and the manuscript collection of the former 
Bukharan judge Sharit]an Mahdum (1867-1931). 
After the formation of the Academy of Sciences of the Uzbek SSR in 1943, the 
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holdings of the Oriental Department of the State Public Library in Tashkent 
served as the basis for a new Institute for the Study of Oriental Manuscripts (after 
1950, the Institute of Oriental Studies of the Academy of Sciences of the Uzbek 
SSR). The Institute's manuscript holdings at the time when it was established 
exceeded 6,000 works, and its associates have made and continue to make consid- 
erable efforts to describe and study this exceedingly rich collection of Oriental 
manuscripts. 
In 1952, under the editorship of Professor A. A. Semenov, appeared the first of 
the multi-volume "Collection of Oriental Manuscripts of the Academy of Sciences 
of the Uzbek SSR" (in Russian), which contains data about works in Arabic, 
Persian, Uzbek, Tajik, and other Oriental anguages [Sobranie 1952-1987]. Some 
of the manuscripts deal with mathematics and astronomy, and their lists are 
gradually being supplemented, thanks to recent additions to the Institute's collec- 
tion which have been described in current volumes of the "Collection of Oriental 
Manuscripts." However, the most interest has been aroused not by these but by 
the works on history and literature which form the bulk of the collection. 
At the same time, it is clear that an intensive study of mathematical nd astro- 
nomical manuscripts i necessary in order to solve essential questions concerning 
the history of the exact sciences in Central Asia. Above all, the study of the 
content of a given treatise can provide many clues about its author's scientific 
orientation. Furthermore, it can be asserted with a high degree of certainty that 
the collection of the Institute of Oriental Studies of the Academy of Sciences of 
Uzbekistan contains many of those medieval works which enjoyed the greatest 
popularity in the states of Central Asia. Indeed, considering how many manu- 
scripts have been lost or are to this day in the possession of private individuals, it 
is highly probable that the collection consists of manuscripts which existed in 
numerous copies. This being the case, they collectively reveal the direction and 
level of the scientific interests of local mathematicians. Indeed, the number of 
extant copies of a certain treatise from a certain era provides an indicator as to 
which mathematical works attracted the greatest attention in different periods of 
history. 
Some of the scientific manuscripts in the Institute's collection were examined 
by individual historians of science and orientalists, but in 1960 work began on an 
integral study of the collection's holdings in mathematics and astronomy. This 
effort was set in motion by S. Kh. Sirajdinov (1921-1989) of the Institute of 
Mathematics of the Academy of Sciences of Uzbek Republic. The early results 
were outlined in [Matvievskaya 1965], "Concerning the Mathematical Manu- 
scripts kept in the Collection of the Institute of Oriental Studies of the Academy 
of Science of the Uzbek SSR." A general survey of the mathematical nd astro- 
nomical manuscripts was published by the same author in [Matvievskaya 1972]. 
Many treatises kept in the Institute's collection and studied by G. P. Mat- 
vievskaya nd Kh. Tllashev served as source material for their book [1981]. 
The study of mathematical nd astronomical manuscripts in the Institute of 
Oriental Studies and in other manuscript collections continues to yield interesting 
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results [Akhmedov 1977, Akhmedov 1972a,b, Bulgakov 1979, Vildanova 1972, 
Muzafarova 1977a,b, 1985]; see [G. P. Matvievskaya & B. A. Rozenfeld 1983]]. 
Another relevant example is furnished by the discovery of "Comprehensive Book 
about Arithmetic" (Kitdb al-muh.it.fi-l-h.isdb)--a previously unknown treatise by 
Abfi Bakr Mu.hammad al-Karaji (10th-1 lth centuries). This work was uncovered 
by M. A. Abrarova in the regional library of Bukhara in 1976 [Abrarova 1977, 
1981, 1983]. 
Other important material for the history of mathematics and astronomy in Cen- 
tral Asia has also recently been obtained in the study of manuscript source mate- 
rials by such young researchers as Dzh. Kh. Ibadov [1978, 1981, 1983], G. E. 
Yusupova [1990], and Z. I. Sadritdinova. 
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